Uncouplers of oxidative phosphorylation. A structure-activity study of their inhibitor effect on passive chloride permeability.
Uncoupling agents inhibit chloride transport in red blood cells, which is a metabolism-independent process. An analysis of the molecular requirements shows that this inhibitory activity is closely correlated with the electronic and the hydrophobic bonding properties of phenols: the more lipophilic and the more electron-attracting the substituent groups are, the greater the activity they confer on the parent molecule. A recent structure-activity study concerning various classes of reversible inhibitors of chloride transport led to the same conclusion (Motais, R. and Cousin, J.L. (1977) in International Conference on Biological Membranes: Drugs, Hormones and Membranes (Bolis, L., Hoffman, J.F. and Straub, R.W., eds.), Raven Press, New York, in the press). The effects of substituents on the activity of phenols as uncouplers have been recently examined (Stockdale, M. and Selwyn, M.J. (1971) Eur. J. Biochem. 21, 565). The comparison of these results with our data shows that uncoupling depends more on electronic properties of phenols than does choloride inhibition.